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Introduction

The following document describes the implementation of temperature compensation of strain measurements
based on Fiber Bragg Grating (FBG) technology using catman v5.5.

Note:
Fundamentals on temperature compensation are described on the «<HBK FS_TECH NOTE_temperature
compensation_v2».

For assigning optical sensors from the database on a catman project, care must be taken on the correct
selection of the sensor as they are dependent on the used interrogator.
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Temperature compensation within strain sensors adaptation

Temperature compensation of strain sensors using temperature measurements

Example description:
One FS62WSS Weldable Strain Sensor and one FS63WTS Weldable Temperature Sensor, both with
armored cable, installed side by side. CTE of the specimen is 12 (um/m)/°C.

Prerequisites:
At least one sensor is defined as a temperature sensor (electrical or optical) and delivering temperatures in
°C.

Sensor adaptation:

For adapting a strain sensor:

» use the “with temperature channel” option for
temperature compensation;

& ) Optical strain sensor » Fill in the gauge factor (k) of the strain sensor as
Sensor given on the sensor characteristic sheet. The gauge
1530.1650 | Reference wavelength (nm) dweasue «——— factor corresponds to the sensitivity of the strain
0.7600 Gage factor

sensor: € = %% 10°;
»  Fill in the temperature cross sensitivity (TCS) of

Temperature compensation

With temperature channel ¢— | - the strain sensor as given on the characteristic

== Temperature cross sensitivity (TCS) in pmy/m/oc. €—— sheet. It corresponds to the thermally induced strain
12 Thermal expansion coefficient of specimen (104-6/°C) i measurement on the sensor in (p.m/m)/°C,

197 Vi e iin #5) —»  Fill in the specimen’s thermal expansion

coefficient (CTE), in (um/m)/°C;
Select temperature channel — Select the temperature channel from your
v f project that corresponds to the temperature the
[Jpsinte iy armoc-ciakaiince strain sensor is at;
PR — oK Cancel —» Measure the reference wavelength of the strain
sensor and the reference temperature of the
temperature channel.

Temperature
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Temperature compensation of strain sensors using an optical FBG dummy strain sensor

Example description:
Two FS62WSS Weldable Strain Sensor with armored cable. One installed on the measurement point and the
other one, next to the first one, installed on the same material free from strain.

Prerequisites:

The sensor to be used for temperature compensation is a dummy strain sensor, ie, it is a strain sensor of the
same type, configured as wavelength, installed on the same material of the specimen under test and free from
mechanical strain.

Sensor adaptation:
For adapting a strain sensor:

» use the “with compensation FBG” option for

(;\; Optical strain sensor .
consor temperature compensation;
1530165 | Reference wavelength () res -» Fill in the gauge factor (k) of the strain sensor as

J A iven on the sensor characteristic sheet. The gauge
0.76 Gage factor —

factor corresponds to the sensitivity of the strain
. 1 A1 6.
Temperature compensation sensor. € = -.—. 10 y
ih compensstion TES. 4———— - — 5 Select the \/}vavelength channel from your project
""" Temperature eross sensiivity (TCS) in um/m/°c that corresponds to the dummy strain sensor that is
------ hermal expansion coefficient of specimen Sl .
______ o e o at the same temperature as the strain sensor to
1539.935 Reference wavelength (nm) ] Measure Compensate’ .
A » Measure the reference wavelength of the strain
Select channel for compensation sensor sensor:
< - ' .
— —— » Measure the reference compensation channel.
[Jupdate in sensor database
Create new sensor oK Cancel
Note:

For catman projects using FS22 interrogators, strain sensors show, at the moment, two additional temperature
compensation options that are no longer being used as they are fitting to old sensors from the discontinued
OP Line.

Temperature compensation not covered within sensors adaptation

Temperature compensation of strain sensors using a non-calibrated HBK FiberSensing temperature
sensor

Example description:

One FS62WSS Weldable Strain Sensor and one FS63WTS Weldable Temperature Sensor that does not
have a calibration certificate, both with armored cable, installed side by side. CTE of the specimen is 12
(um/m)/°C.

Prerequisites:

The strain sensor is configured as strain sensor without temperature compensation (& = i—’l % 10%); below
0

named as «STRAIN_NO_COMP».

The temperature sensor is configured as wavelength (1;¢); below named as «TEMP_WL»; reference
wavelength should be the sensors’ wavelength at the instant of zero strain (1o,,.)-
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Computational channel:
»  Select the formula option;

rompraen ) Define an appropriate naming and unit;

& Créate computation Close . .

Y EETEE —  Type the corresponding algebraic formula:
e |l T T T 106 AAdre TCS + CTE

€=-—...10° - : =

B Ao k Aore TCFyc

:us:lr\usz @ |drain_1-strain 2_17((7.6+12)/(16+7.6)) -: c c /’]'TC — /’{OTC TCS + CTE

e '_“ — — - 1 t d = t . —_— .

— o compensate strain no comp /10 e TCFTC
STRAIN_NO_COMP-((TEMP_WL-1564.959)/1564.959)"((7.36+12)/30) - Reference Wave'ength Of the temperature

sensor (o.);

a0/ < [row][sqar] sacnsveten : - TCS of the strain sensor as present on the

0] O] [how on ] (s [ees characteristic sheet, in (um/m)/°C;

’ - CTE of the specimen under test material, in
m— E— (um/m)/°C;

- TCF of the Temperature sensor as present on
the characteristic sheet, in (um/m)/°C;

»  Create computation.

Temperature compensation of strain sensors using a strain sensor applied to a different material

Example description:

Two FS62WSS Weldable Strain Sensor with armored cable. One installed on the measurement point and the
other one, next to the first one, installed on a material free from strain. CTE of the specimen is 12 (um/m)/°C
and CTE of the compensation plate is 16 (um/m)/°C.

Prerequisites:

The strain sensor is configured as strain sensor without temperature compensation (¢ = i—’l% 10%); below
named as «STRAIN_NO_COMP». ’

The compensation strain sensor is configured as strain without temperature compensation (&7, =

Mre 1 10°); below named as «STRAIN_TC».
Aorc krc -

Computational channel:
i » Select the formula option;

B — Define an appropriate naming and unit;
— Type the corresponding algebraic formula

@ Criate computation Close

[
co

& reves A PN T ) 2 [ [
iy - S M1 My 1, ( TCS + CTE )

sirain compensathd — E=—.7. - T N7 =
B Ao k Aoge Kre TCSrc + CTE

@ | brrain_1-strain 2_17((7.6+12)/(16+7.5)) -9 TCS + CTE
‘o ‘ £ = Ecprai — Epp——————

o 4 — - compensated strain no comp TC TCSTC + CTETC
TR Ho_Covp-STAN T (7 /76016 g - Reference wavelength of the temperature

sensor (o);
- TCS of the strain sensor and of the strain
Ul sensor to be used for compensation as
ies | or o o present on the characteristic sheet, in
Mihich cosratore? (um/m)/oc'
- CTE of the specimen under test and of the
compensation materials, in (um/m)/°C;
» Create computation.

1[c = | <= | < | [pow | sqar| Additianal f

= EXP | N # |Modul
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